Further, some auxotrophs derived from these 5FT resistant mutants produced more L-tryptophan than did the parental strains.
Relationships between the accumulation of L-tryptophan and the regulation mechanisms of the L-tryptophan biosynthesis were discussed. Culture conditions. For fermentation experi ments, a loopful of cells grown on medium 1 agar plates for 1 day at 30°C was inoculated into 20ml of a culture medium distributed in 500ml flasks, or into 3ml of medium distributed in test tubes, which had been sterilized at 115°C for 10min. After cultivation on a shaker at 30°C, growth, pH, and L-tryptophan accumulated were determined. Growth was re presented as optical density at 562 my after 26-fold dilution with 0.1N HCl. L-Tryptophan accumulated in the culture broth was detected by paper chromato graphy with solvent system of butanol: acetic acid: water (4: 1: 2 by volume) using ninhydrin solution and Ehrlich solution (p-dimethylaminobenzaldehyde 1 g, acetone 90ml, conc. HCl 10ml) as the color-pro ducing reagents. Quantitative determination of Ltryptophan was conducted by microbioassay with Leuconostoc mesenteroides P-60.
Isolation of 5FT resistant mutants. Cells of late logarithmic phase grown in 5ml of medium 1 were washed with 0.05M Na2HPO4-KH2PO4 buffer (pH 7.0), and resuspended in an equal volume of the same buffer containing 750 µg/ml of NG. After standing for 20-30min
in an ice bath, cells were washed twice with the buffer.
The number of viable cells were reduced to 1 -10 by NG treatment.
After suitable dilution, one tenth ml of NG treated cell suspensions was spread on medium 3 agar plates containing various concentrations of 5FT, and cultured for 2 days at 37°C.
5FT resistant colonies appeared were tested for the tryptophan production.
Isolation of various auxotrophs. One tenth ml of cell suspensions which had been treated by NG washed and diluted as mentioned above was spread and cultured on medium I agar plates. Then, among colonies thus appeared, the ones which did not grow on medium 2 without the amino acids except for Lthreonine, L-isoleucine, L-methionine, and L-glutamic acid were isolated by the replica method, and the auxotrophy was determined by the auxanographic techniques.
Enzyme assay.
Anthranilate synthetase was assayed as follows.15) The cells grown in 20 ml of medium 6 for 24 hr were suspended in a 0.05M potassium phosphate buffer (pH7.0) containing 1 mm EDTA, 5mm dithiothreitol, and 0.5M KCl, and soni cally distrupted for 10min at 10 kc. After centri fugation at 15,000 rpm for 20min, the supernatant was used as the enzyme extract. The reaction mixture contained 50 µmoles of potassium phosphate buffer ( • The results with strain FT-39 are shown in Fig. 3 . As 0.4%. of the amino acid mixture was better than the concentration of the amino acid mixture in the basal medium, this concentration of the amino acid mixture was used for the L-tryptophan production. L-tryptophan produced was 2 .0g/liter in medium 6.
Anthranilate synthetase in FT-39
As shown in Table IV feedback inhibition by L-tryptophan of anth ranilate synthetase in FT-39 was almost the same as in TT-4 (Fig. 4) . 50 % inhibition of anthranilate synthetase activity in FT-39 was shown at 7.5 x 10-6M of L-tryptophan. Derivation of mutants resistant to higher con centration of 5FT from strain FT-39
Although FT-39 was resistant to 3,000ƒÊg/ ml of 5FT in Fig.  2(b) , the growth was still inhibited at a concentration more than 4000ƒÊg/ ml of 5FT (Table  V) . Mutants resistant to 7000 (µg/ml) of 5FT were isolated from NG treated FT-39 and cultured in 3ml of medium 6.
L-Tryptophan was determined after culturing for 72hr at 30°C on a shaker.
The arrow shows the amount of L-tryptophan produced by the parental strain, FT-39. was investigated using medium 6 as shown in Fig. 6 . The maximum level of L-tryptophan accumulation was 4.0 g/liter after 48 hr.
More remarkable was the fact that large amount of L-phenylalanine as well as Ltryptophan was produced in strain FF-25 which was scarecely done in strain FT-39. Cultivation was carried out using 20ml of medium 6 distributed in 500ml flasks supplemented with the described concentrations of supplements for 48hr at 30°C . Parental strain FT-39 produced 2.06 g/liter of L-tryptophan. Cultivation was carried out using 20ml of medium 6 distributed in 500ml flasks supplemented with the described concentration of supplementes for 48 hr at 30°C. Parental strain FF-25 produced 4.138/liter of L-tryptophan.
X-, X auxotroph; X•}, X bradytroph.
phate synthetase (DAHP synthetase) and shikimate kinase in the common pathway of the aromatic amino acid biosynthesis. In this type of regulation which has been known as the sequential feedback inhibition, it is expected that a release of the feedback regula tion in the tryptophan specific pathway may easily give an accumulation of tryptophan.
In fact, strain FT-39, which was resistant to 5FT and genetically derepressed in the tryp tophan specific pathway, overproduced 2 g/liter of L-tryptophan. In strain FF-25, a mutant resistant to higher concentration of 5FT, in which the feedback inhibition and derepression of anthranilate synthetase were almost identical with those in FT-39, 4.0g/liter of L-tryptophan and 6.0g/liter of L-phenylalanine were simul taneously accumulated. Therefore, this strain would have been altered in the regulation of the common pathway of the aromatic amino acid biosynthesis.
In Bacillus subtilis, the first enzyme of the 
